Dialdehyde ATP derivative as an affinity modifier of the Na+,K(+)-ATPase active site.
Interaction of Na+,K(+)-ATPase from pig kidney in various conformational states with the dialdehyde analogue of ATP, alpha,alpha-(9-adenyl)-alpha'-D-(hydroxymethyl)diglycolaldehyde triphosphate ester (oATP), has been studied. This interaction leads to an enzyme modification which was shown to be of the affinity type according to the following criteria. 1. oATP can be hydrolyzed by Na+,K(+)-ATPase and prevent inhibition of ATPase activity by gamma-[4-(N-2-chloroethyl-N-methylamino)]benzylamide ATP, indicating that it interacts with Na+,K(+)-ATPase in the enzyme active site. 2. oATP irreversibly inhibits ATP-hydrolyzing activity of Na+,K(+)-ATPase; the extent of inactivation is decreased in the presence of 20 mM ATP and depends on the ion composition of the modification medium. The inhibition and ATP protection are maximal in Na+,Mg2(+)-containing buffer. 3. The value of [14C]oATP incorporation into the alpha subunit is proportional to the degree of enzyme inactivation at low (less than 0.1 mM) concentration of oATP and, on extrapolation to complete inhibition, corresponds to incorporation of 1.05 mol reagent/mol alpha subunit. 4. Tryptic hydrolysis of the isolated oATP-modified alpha subunit and subsequent separation of the peptides revealed only one labelled fragment with a molecular mass of about 10 kDa. Localization of the modified fragment in the alpha-subunit polypeptide chain is discussed. A morpholine-like structure was shown to be formed as a result of the modification.